Claims 



Bridge apparatus for connecting a first 



second multimaster bus l 2 C environment, comprising 

an address bitmap having a value associated with each possible l 2 C 



address; 

a port-A interface that receives 
first multimaster and transmits data si 

a port-B interface that transmit 
second multimaster bus and receivec 



multimaster bus l 2 C environment to a 



address signals and data signals from the 
nals to the first multimaster bus; 
address signals and data signals to the 

data signals from the second multimaster 



bus; and 

a controller that selectively paises an address and data received on the 
port-A interface from the first multimdster bus to the port-B interface for 



transmission on the second multimas 
value associated with the address. 



:er bus depending on the address bitmap 



The bridge apparatus of claim 1 wherain the controller comprises a command 
interpreter that receives commands atlthe port-A interface from the first 



multimaster bus and controls the opersi 
to received commands. 



tion of the bridge apparatus in response 



The bridge apparatus of claim 2 wherein a tunnel command received by the 
bridge apparatus includes a tunnel address and the controller passes the tunnel 
address to the port-B interface for transmission on the second multimaster bus. 

The bridge apparatus of claim 2 further comprising a plurality of registers, each 
holding a value that control the operation of the bridge apparatus and wherein 
the command interpreter receives commands at the port-A interface from the first 
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4 multimaster bus and places a value in at least one of theyfegisters in response 

5 thereto. 

1 5. The bridge apparatus of claim 4 wherein a first register holds a bridge ID value 

2 and each command contains a bridge ID value and/wherein the command 

3 interpreter comprises a mechanism which responds to a command when the 

4 bridge ID value therein equals the bridge ID in th£ first register. 

1 6. The bridge apparatus of claim 5 wherein a second register defines a range of 

2 bridge IDs and wherein the command interpreter comprises another mechanism 

3 that transmits a received command on the second multimaster bus when the 

4 bridge ID in the received command is in the range of bridge IDs. 



fcS.J 



Jg. 7. The bridge apparatus of claim 1 whereiry the controller is a programmed 
^ microcontroller. 

vti 8. The bridge apparatus of claim 7 wherein the micocontroller comprises a RAM 
k memory wherein the address bitmap is located. 



y?j 9. The bridge apparatus of claim 7 wherein the microcontroller is connected to the 
J2f port-A interface by a clock and d^ta line and the microcontroller detects a START 

3 signal by generating an interrupt based on a signal on the data line. 



1 10. Bi-directional bridge apparatus for connecting a first multimaster bus l 2 C 



2 environment and a second multimaster bus l 2 C environment, comprising 

3 a first unidirectional bridge device having, a first address bitmap having a 

4 value associated with each' possible l 2 C address, a first port-A interface that 

5 receives address and data signals from the first multimaster bus, a first port-B 
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6 interface that transmits address and data signaks to the second multimaster bus; 

7 and a first controller that selectively passes an/address and data received on the 

8 port-A interface from the first multimaster tW to the port-B interface for 

9 transmission on the second multimaster bus depending on the first address 

10 bitmap value associated with the addressyand 

11 a second unidirectional bridge device having, a second address bitmap 

12 having a value associated with each possible l 2 C address, a second port-A 

13 interface that receives address and data signals from the second multimaster 

14 bus, a second port-B interface that transmits address and data signals to the first 

15 multimaster bus; and a second controller that selectively passes an address and 

16 data received on the port-A interface from the second multimaster bus to the 

17 port-B interface for transmission on the first multimaster bus depending on the 
M second address bitmap value associated with the address. 

ft 11. The bi-directional bridge apparatus of claim 10 wherein both the first and second 

^ unidirectional bridge devicesynave a mechanism for designating whether a 

■*§ unidirectional bridge device/is one of an upstream bridge and a downstream 

f4 bridge. / 

i / 

a 1 2. The bi-directional bridge/apparatus of claim 1 0 further comprising a deadlock 

3 mechanism for choosing one of the unidirectional bridge devices when both 

/ 

3 unidirectional bridge devices simultaneously begin a transaction. 

1 1 3. The bi-directional bridge apparatus of claim 1 0 wherein the first unidirectional 

/ 

2 bridge device further comprises a plurality of registers, each holding a value that 

3 control the operation of the first unidirectional bridge device and wherein the first 

4 controller comprises a first command interpreter that receives commands at the 

5 port-A interface from the first multimaster bus and places a value in at least one 

6 of the registers in response thereto. 



1 14. The bi-directional bridge apparatus of claim 13 wherein each of the commands 

2 contains a bridge ID and at least one of the registers defines a range of bridge 

3 IDs and wherein the first command interpreter comprises a mechanism that 

4 transmits a received command on the secoi/d multimaster bus when the bridge 

5 ID in the received command is in the range of bridge IDs. 

1 1 5. The bi-directional bridge apparatus of claim 1 0 wherein the second unidirectional 

2 bridge device further comprises a plurality of registers, each holding a value that 

3 control the operation of the second unidirectional bridge device and wherein the 

4 second controller comprises a second command interpreter that receives 

5 commands at the port-A interface from the second multimaster bus and places a 
eP value in at least one of the registers in response thereto. 



t| 1 6. The bi-directional bridge apparatus of claim 1 5 wherein each of the commands 
g contains a bridge ID and at Ie4st one of the registers defines a range of bridge 

an IDs and wherein the second'command interpreter comprises a mechanism that 

L transmits a received command on the first multimaster bus when the bridge ID in 

/n 



the received command is' outside the range of bridge IDs. 



T 1 7. The bi-directional bridge apparatus of claim 1 5 wherein a register in the first 

2 unidirectional bridge device holds a first bridge ID value and a register in the 

3 second unidirectional bridge device holds a second bridge value different from 

4 the first bridge ID value. 



1 1 8. The bi-direction^I bridge apparatus of claim 1 3 wherein each command contains 

2 a bridge ID valu^e and wherein the first command interpreter comprises a 

3 mechanism which responds to a command when the bridge ID value therein 

4 equals the bridge ID in the first register. 
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1 1 9. The bi-directional bridge apparatus of claim 1 7 wherein each command contains 

2 a bridge ID value and wherein the second command interpreter comprises a 

3 mechanism which responds to a command whe/ the bridge ID value therein 

4 equals the bridge ID in the first register. 



1 20. A method for connecting a first multimaster bus l 2 C environment to a second 

2 multimaster bus l 2 C environment, comprising 

3 (a) connecting the first multimaster bus to the second multimaster bus with a 

4 bridge having an address bitmapriaving a value associated with each 

5 possible l 2 C address, a port-A interface that receives address signals and 

6 data signals from the first multimaster and transmits data signals to the 

Q / 

first multimaster bus and a port-B interface that transmits address signals 

P and data signals to the second multimaster bus and received data signals 

§i from the second multimaster bus; and 

i)| (b) selectively passing an address and data received on the port-A interface 
1*P from the first multimaster bus to the port-B interface for transmission on 

122 the second multimaster bus depending on the address bitmap value 

13! associated with the address. 



j£ 21 . The method of claim 20 wherein step (b) comprises receiving commands at the 

2 port-A interface from the first multimaster bus and controlling the operation of the 

3 bridge apparatus in response to received commands. 



1 22. The method of clainrv21 wherein a tunnel command received by the bridge 

2 apparatus includes/a tunnel address and wherein step (b) further comprises 

3 passing the tunne/address to the port-B interface for transmission on the second 

4 multimaster bus. 
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1 23. The method of claim 21 wherein the bridge further comprises a plurality of 

2 registers, each holding a value that control the operation of the bridge apparatus 

3 and wherein step (b) comprises receiving commands at the port-A interface from 

4 the first multimaster bus and places a value in at least one of the registers in 

5 response thereto. / 

1 24. The method of claim 23 wherein a first register holds a bridge ID value and each 

2 command contains a bridge ID value an<y wherein step (b) comprises responding 

3 to a command when the bridge ID value therein equals the bridge ID in the first 

4 register. / 

9 25. The method of claim 24 wherein a^second register defines a range of bridge IDs 

20 and step (b) comprises transmitting a received command on the second 

|-i multimaster bus when the bridge ID in the received command is in the range of 

1 j 

i% 3 26. The method of claim 20 wherein the bridge comprises a programmed 
microcontroller that performs step (b). 

s / 

3: 27. The method of claim 26 wherein the micocontroller comprises a RAM memory 

2 wherein the address bitmap is located. 

/ 

1 28. The method of claim 26 wherein the microcontroller is connected to the port-A 

/ 

2 interface by a clock and data line and the microcontroller detects a START signal 

3 by generating interrupt based on a signal on the data line. 

1 29. A method for^connecting a first multimaster bus l 2 C environment and a second 

2 multimaster bus l 2 C environment, comprising 
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3 (a) connecting the first multimaster bus to the second multimaster bus with a 

4 first unidirectional bridge device having /a first address bitmap having a 

5 value associated with each possible \ fC address, a first port-A interface 

6 that receives address and data signals from the first multimaster bus, a 

7 first port-B interface that transmits/address and data signals to the second 

8 multimaster bus; / 

9 (b) selectively passing an address and data received on the port-A interface 

10 from the first multimaster bus/o the port-B interface for transmission on 

11 the second multimaster busyaepending on the first address bitmap value 

12 associated with the address; 

13 (c) connecting the second multimaster bus to the first multimaster bus with a 

14 second unidirectional bridge device having, a second address bitmap 
1§3 having a value associated with each possible l 2 C address, a second port- 
ifn A interface that receives address and data signals from the second 

1 tl multimaster bus, a second port-B interface that transmits address and 

180 data signals to the first multimaster bus; and 

1§3 (d) selectively passmg an address and data received on the port-A interface 
2^ from the second multimaster bus to the port-B interface for transmission 

2W1 on the first multimaster bus depending on the second address bitmap 

2gh value associated with the address. 

1 30. The method of cjaim 29 wherein both the first and second unidirectional bridge 

2 devices have a mechanism for designating whether a unidirectional bridge device 

3 is one of an upstream bridge and a downstream bridge. 

1 31 . The methody/f claim 29 further comprising a deadlock mechanism for choosing 

2 one of the unidirectional bridge devices when both unidirectional bridge devices 
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1 32. The method of claim 29 wherein the first unidirectional bridge device further 

2 comprises a plurality of registers, each holding a value that control the operation 

3 of the first unidirectional bridge device and wherein step (b) comprises receiving 

4 commands at the port-A interface from trae first multimaster bus and placing a 

5 value in at least one of the registers in response thereto. 

1 33. The method of claim 32 wherein eachf of the commands contains a bridge ID and 

2 at least one of the registers defines k range of bridge IDs and wherein step (b) 

3 t comprises transmitting a received command on the second multimaster bus 

4 when the bridge ID in the receiver command is in the range of bridge IDs. 

P 34. The method of claim 29 whereiyf the second unidirectional bridge device further 

20 comprises a plurality of registers, each holding a value that control the operation 

^ of the second unidirectional bridge device and wherein step (d) comprises 

p receiving commands at the port-A interface from the second multimaster bus and 

DP s / 

83 placing a value in at least one of the registers in response thereto. 

2 / 

fl 35. The method of claim 34Avherein each of the commands contains a bridge ID and 

Sh at least one of the registers defines a range of bridge IDs and wherein step (d) 

g comprises transmitting a received command on the first multimaster bus when 

4 the bridge ID in the received command is outside the range of bridge IDs. 

1 36. The method of claim 34 wherein a register in the first unidirectional bridge device 

2 holds a first bridge ID value and a register in the second unidirectional bridge 

3 device holds <y second bridge value different from the first bridge ID value. 
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1 37. The method of claim 36 wherein each command contains a bridge ID value and 

2 wherein step (b) comprises responding to a command when the bridge ID value 

3 therein equals the bridge ID in the first register. 

1 38. The method of claim 37 wherenn each command contains a bridge ID value and 

2 wherein step (d) comprises/responding to a command when the bridge ID value 

3 - therein equals the bridge/D in the first register. 
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